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Description 

The pres ent Inventio n is directed to a process 
for electroless^y ' platin g metai on a substrat e by 
exposing a£ least a portion of the substrate t a laser 
jgdlatjp n and to products produced thereby. The 
present process provides high resolution metal 
plating, making it especially suited for plating non- 
planar surfaces. 

Selective electroless platin g of m etals has long 
been Tonown for the fabrication of electronic compo- 
nents such a s printed circuit boards and semicon- 
ductor devices. The most common technique in- 
volves sensitizin g the surface of the substr ate {e.g., 
with stannous chloride) follpwed by activation with 
a palladium catalyst such as jjalladium chlori de 
prior to e lectroless depositip n. A summary of 
photoselective deposition methods are disclosed in 
Plating, August, 1970. pp. 803-806 "Selective Elec- 
trcless Plating Techniques: A Survey", N. Feldstein 
and Plating, August. 1971, pp. 103-121 
"Photoselective Metal Deposition". D. J. Sharp. 

In order to canry out selective plating, patterns 
of catalytic nuclei must be provided on the sub- 
strate surface, which ty pically involves masking 
portions of the surface to dlff^erentiate ar eas to be 
plated from areas which are not to be plated. Such 
masking operations are carried out on essentially 
flat surfaces using materials such as photoresists, 
inks and the like. However, with recent develop- 
ments in the fabrication of printed circuit tx)ards 
and semiconductor devices It is now desirab le to 
plate non-planar surfaces. Currently, it^ is exceed- 
ingly difficult to plate raised and rounded surfaces 
using conventional technology -which employs 
planar masks. 

Masks are also disadvantageous because a 
new mask must be made every time there is a 
change in the plating pattern. This makes It difficult 
and costly to manufacture small quantities of print- 
ed circuit devk^s and semk:onductor devices. 

Recently it has been established that laser s 
can be employed to , abjatlvely phptodecoprtp ose 
polymerto substanc es by. breaking carbon-carbon 
exceedingly sharp cuts. See, 
"Meatless Laser Etch- 



bond^ to produce 
IBM Research Highlights. 



mg", November 3. 1983. Further wori< In this area 
has shown that lasers, and_ particulariy exc imer 
lasers, emit radiatio n in the ultraviolet region in 
which the de pth of cut' is depe ndent on several 
factors including the fluence (mJ/cm^ ) applied to 
the surface to be cut (J.Vac.Sci-Technol.. 
May/June 1985, pp. 913-917; TApp.Phys. 57(4)^ 
February 15, 1985. pp. 1420-1422; and J- 
Vac.SciTechnoU October-December. 1983, ppT 
923-925) 

Lasers of the type described above, especially 
exctmerlasers. can be usefully employed in a 
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process for producing electronic circuitry which 
eliminates the use of masks and iDrovides sharp 
cuts having a width in the micron region. EP-A-0 
182 193 describes a method as disclosed In the 
preamble of claim 1 . 

It is therefore an object of the invention 
provide a j)hotoselective metal deposition proc ess 



in which fine lines can be plated on a substrate, ( 



even on raised and/or rounded surf aces. J 
70 It is a further object of the Invention to provide « 
a photoselective metal deposition process In which 
use of conventional masks is eliminated. 

It is a still further object of the invention to 
provide a photoselective metal deposition process 
J5 in. which it is r elatively simple to char^ge the de po- 
si tion pattern as the substrate is being plac ed. 

It is another object of the invention to provide 
metal plate d substrates having fine lines of metal 
deposited thereon, which are useful for the produc- 
20 tion of printed cir cuits, semiconductor devices and 
otiier electronic components. 

The present invention is directed to methods of 
electrolessly plating a metal on a substrate com- 
prising: 

(a) coating the substrate with at least one layer 
of an a blatively-removable mat erial; 

(b) irradiatin g at least a portion of the coated 

layer with a sufficient amount of laser radiation 
to thereby a blatively remo ve the irradiated por- 
tions of the coated layer; ^ 

(c) coating the resulting irradiated substrate with 
a catalvst capabla of Instigati ng the ejectrole ss 
deposition of the metal to be plated when con- 
tacted by an electroless plating solution; and 
characterized by: 

(d) c ontacting the catalyst-coated substrate with 
an electroless plating so lution to plate the metal 
on Uie irradiated portion of the substrate and 
s imultaneouslv remove the unirradiated catalyst- 
coated layer. _1 

The present invention is also directed to pro- 
ducts produced by the above-described metiiods 
which are useful as electronic components Includ- 
ing printed c ircuit boa rds, semiconductor devices 
and tiie like. 

The features of the invention believed to be 
novel are set forth with particularity in the appen- 
ded claims. The invention Itself, however, botii as 
to organization and method of operation, togetfier 
wrth further objects and advantages thereof, may 
best be understood by reference to the following 
description taken In conjunction with the accom- 
■ panying drawings in which: 

Rgures l{a)-1{d) are diagrammatic, sectional 
55 views showing sequential ?t^ps of qp f^ f^nnhpdtmQnt 
of the Invention wherein nr^etaf is deposited on an 
insulative material covering the substrate; 

Figures 2(a)-2(d} are diagrammatic, sectional 
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views showing sequential steps of another embodi- 
ment of the invention wherein metal Is deposited 
directly on the substrate; 

Rgures 3(a}-3(d) are diagrammatic, sectional 
views showing sequential steps of anoth er embodi- 
ment of the Invention wh^ereln an organic solu ble 
layer i s^ interposed between the ins ulative layer on 
the substrate and a water-soluble polymer la yer; 
and 

Figures 4(a}-4{d) are diagrammatic, sectional 
views showing sequential steps of another embodi- 
ment of the invention wherein a water-soluble layer 
is interposed between the Insulative layer and a 
topmost layer of an organic soluble material. 

The present invention comprises a method of 
electrolessly plating a metal on a substrate. As 
shown in Rgures 1(a)-1(d), substrate 2 Is generally 
any substrate suitable fo r receiving there on an 
electrolessly plated metalT coating, or which can 
have thereon an insulative layer w hich can receive 
th^etai coating. It Is preferred that the substrate 
comprise a dielectric and/or microcircuit materia l. 
\j/ Suitable siJbsJiates include one or more of ceram- 
I ics, polyimtdes , alumina, siHc one-polvJmlde s. sili- 
con, silicone rubbers, silicon dioxide and the Wke. 
.....J^ The substrate ma v also have thereon a metal pad 
which can be adapted to pro yida-an jn?^''^"""^^- 
tion between, for example, printed^^isuit patterns. 

As shown in Rgure 1(a), substrate 2 may be, 
optionally, coated with a la yer oLinsul atiye materia l 
4 when an interconnection b etween printed circuit 
patterns is not desired. Such insulative materials 
are known in the art and include, for example, 
j' insulative plastics such a polyimides. polysulfones, 
W ^*''»cone polyimides. epoxies and Mylar®. A wate r- 
-soluble layer S is coated on Insulativej ayer 4 and 
preferably comprises a water-soluble polymer. Suit- 
able water-soluble polvmers inclu de polyvinylpyr- 
rolidone. DQlYvinvl alcohol, gelatin and polyalkylen e 
ether s. Pojyvinyl pyrro.ndpne Is particularly pre- 
ferred. The water-soluble layer Is coated at a thick- 
ness sufficient to Insure complete coverage of the 
substrate preferably from (500A to 3000A) O.OSfim 
to 0.3^m. 

Refening to Rgure 1(b), the portion of the 
substrate to be plated is irradiated, as show n by 
reference numeral 8, with radiation from an excimer 
laser (not shown) such as one employing a noble 
gas/halide gas mixture (e.g., argon-fliiorine gas 
mixture) to break apart the carborvcarbon bond s of 
t he water-soluble polvmer to the reby a bjativel y re^ 
move water-soluble polymer layer 6 and form a 
metal deposition target area 10. 
r The excimer laser. e.Q. a Lambda Phvs ik ex- 

I cimer laser, Is operated In the ultrav iolet region, 
/ preferably at a wavelength of about 193nm, 248nm 
I or 308nm at a fluence (energy level) In the range of 
/ at least about 20mJ/cm2 preferably 20nriJ/cm2 to 




300mJ/cm2. 

After ablation, the remaining u ninradiated water- 
soluble polvmer layer 6 and target area 10 are 
coated with.a catalyst 12 capable of Instigating the 
5 plating of metal contained In the electroless plating 
solution, as shown in Rgure 1(c). The catalyst is 
p referably select ed from compounds containing 
palladium, ni ckel or platinu m. Palladium-containing 
compounds are particuiany preferred. Examples of 
10 palladium-containing compounds include bis ben- 
zonitrile palladium chloride, palladium acetate, pal- 
ladium bromide, palladium chloride, palladium io- 
dide, palladium nitrate, palladium 1,1.1,5,5.5,- 
hexafluoro-2.4-pentanedionate, palladium 2,4-pen- 
75 tanedionate. palladium trifluoroacetate and elemen- 
tal palladium. Elemental palladium may be applied 
to the ablated substrate by conventional techniques 
such as evapo ration and chemical sput terino. 

the amount of the catalyst used to cover the 
20 substrate must be sufficient to instigate the deposi- 
tion of a uniform layer of metal in those areas 
where deposition is required. 

The substrate, thus activated by catalyst 12, is 
then contacted with the ejectroless olatino solution 
25 to deposit a laver of metaL_1 4 in activated target 
area 10. At the same time, t he uninradiated remain- 
ing po rtion of wa ter-soluble polymer layer 6 having 
catalyst 12 thereon is ^rinsed aw av'in the plating 
solution. As a result, the metallized substrate 
30 shown in Rgure 1 (d) is produced. 

Virtually any metal may be plated in ^accor- 
dance with the present invention. Preferred metals 
include copper, palladium, nicke l, cobalt and iron. 
Copper is especially preferred for electronic ap- 
35 plications because of its excellent conductive prop- 
erties. Furthemnore, the metal may be plated to 
any thickness by employing well-known plating 
baths or by first forming a layer of metal in accor- 
dance with the invention and then plating thereover 
40 by conventional plating techniques. 

In another embodiment of the invention as 
shown in Rgures 2(a)-2(d). hnthjvatQr-sotuble polv- 
mer laver 6 and insulative laver 4 are ablative lv 
remove d, as indicated by reference numeral 8 (see 
45 Rgure. 2(b)). The remaining structure- is then ac- 
tivated with catalyst , as indicated In Rgure 2(c). 
and treated with the el^trolgssjilating. solution to 
thereby form in target area 10 a metal layer 14, as 
shown in Rgure 2(d) and, at the same ti me, to 
50 remove tf ^e unirradiated portion of cataiyst- coated 
water-soluble polymer layer 6. The embodiment 
shown In Rgures 2(a)-2(d) is espedally suited for 
fomiing a Qpnduqtjye IntefCQonog^gn b^ta^een 
p rinted circuit u nits. In this event, surface 16 of 
55 substrate 2 is provided with a metal pad embedded 
In the substrate. The metal pad may be made from 
such conductive metals as aiuminum, chromium, 
molybdenum and the like. 
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In still another embcxfiment of the Invention an 
organic solub le layer Is positioned between the 
]nsulative material and the water-soluble polymer to 



provide additional protection against unwanted plat- 
ing in the untrfadiated regions. 

Referring to Rgures 3(a)-3{d), an organic s olu- 
bie layer 18 such as polyvinylacetate . polystyren e, 
or polymethylmethacrylate Is coated over insu lative 
layer 4 . dried and then coated with water-so luble 
polymer 6. Insulative layer 4 Is thus coated with a 
dual layer Ablation by an excimer laser is per- 
formed as described previously to ablate the de- 
sired portion of water-soluble polymer lay er 6 and 
a conresponding port ion of organic soluble layer 18, 
as shown In Rgure 3(b). A layer o f catalyst 1 2 is 
then applied. to the substrate as shown in Rgure 3- 
(c). 

The activated substrate is immersed in a plat- 
ing bath to thereby simultaneously remove the 
unablated portions of water-soluble lay er 6 ^d 
or ganic soluble layer 18, while plating the metal in 
target area 10, as shown in figure 3(d). 

The position of water-soluble layer 6 and or- 
ganic soluble layer 18 in the dual layer coated on 
insulative layer 4 may be reversed , and the pro- 
cess according to the present invention conducted 
as s hown in Rgures 4(a)-4 <d). More specifically, 
both organic soluble layer 18 and water-soluble 
layer 6 are ablated , as indicated In Rgure 4(b), and 
activated, as indicated in Rgure 4(c). 

Removalo f unabla t ed portions of orga nic solu- 
ble layer 18 and water-soluble layer 8 occurs sl- 
^"!!£!]!S2 H^*Y imme rsiocLthe activated substrate 
in the plating solution, resulting In the structure 
shown in Rgure 4 (d). 

The following examples are for illustrative pur- 
poses only and are not meant to limit the invention 
as encompassed by the claims appended hereto. 



Example 1 

A commercially available polyim ide (Pyrafin 
2540,® DuPont Chemical) was spin co ated on a (2" 
X 2") 5.08cm x 5.08cm quartz _sl ide. The sample 
was baked for 1 hour at 120*C and for an addi- 
tional 30 minutes at about 250 *C until the 
polyimide was cured. A 2% by weight solution of 
polyvinylpyn-olidone (Aldrich Chemical) in methanol 
was prepared and spin coa ted on the surface of the 
polyimide layer and then dried. The polyvinylpyr- 
rolidone coated sample was then baked for 5 min- 
utes at 100* C to remove trace amounts of solvent 
The thickness of the resulting polyvinylpyrrolidone 
layer was (1,000A) 0.1 /im. 

The sample was then exposed to a Lambda 
Phvsik excimer laser operating at 193nm with a 
"1^2^"^ls duratfon, A series of sma ll spots and a 
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le were written into the water-soluble layer at an 
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energy f lu ence of 20m J/cm^.. The spots were given 
frdm_l^ to 10 pu[s es. The line wag w ritten by 
moving the s ample manually and Irrad iating at a 
rate of 5 pu[ses ger^ second. As a result of expo- 

5 sure, the polyvinylpyrr olidone layer was remo ved 
|rom the irradiated area The sample was then 
djg^d in a 1% by weight solution of bis ben- 
zonltrile pal'adiumclTlondejn toluene for 5 minutes. 
The a cti vated'^ u bstrate was blown dry and then 

10 I mmersed in an electroless copper b ath (sold by 
Enthone Corporation under the name Enplate® CU- 
402) at room temperature for '2 minutes. The sam- 
ple was then rernoved from the bath and rinsed In 
wate r. The area of the sample which had been 

75 exposed to the excimer laser coated a bright film 
of copper. The unirradiated regions did not have a 
metallized layer thereon because the water-soluble 
protective coating washed off in the plating bath. 

20 Example 2 

A sample was prepared in an identical manner 
as In Example 1 . The sample was then exposed to 
the Lambda Physik excimer laser operating at 

25 248nm with a I2ns puls e. The sample was irradl- 
""ated through a metal line mask at an energy 
fluence of about .1 00 ..mJ/cm2._After. exposure, the 
sample was activated with evaporated palladium <^ 
and electrolessly plated as described in Example 1. 

50 Rne lines of copper appe ared in the irradiated 
regions. Cojppe r plating did not t ake place in the 
unirradiated regions. ^ 
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Example 3 

A microsco pe slide was coated with ^oly vin yl- 
/^'pyrolidone to a thickness of (1000 A) 0.1 ;im from 
W 2% by weight solution in methanol. The sample 
was irradiated as described In Example 2. There- 
after, the sample was d ipped In palladium aceta te, 
dried and then Immersed in an electroless copper 
bath (Metex® 9620) available from MacDermid,' In- 
corporated, for 2 minutes at 60 'C, The irradiated 
regions plated a bright copper and the unirradiated 
regions were void of copper. 

Claims 



1. A method of electrolessly plating a metal on a 
50 substrate comprising: 

(a) coating the substrate with at least one 
layer of an ablatively-removable material to 
form a coated substrate; 

(b) irradiating at least a portion of the coat- 
55 ed substrate with a sufficient amount of 

laser radiation to thereby ablatively remove 
the irradiated portion of the layer coated on 
the substrate; 
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(c) coaling the resulting Irradiated substrate 
with a catalyst capable of instigating eiec- 
troless deposition of the metal to be plated 
when contacted by an electroless plating 
solution: and characterized by: 5 

(d) contacting the catalyst-coated sutetrate 
' with an electroless plating solution to there- 
by plate the metal on the catalyst-coated 
Irradiated portion of the substrate and si- 
multaneously remove the unirradiated por- io 
tlon of the catalyst-coated layer. 

2. The method of claim 1 wherein the electroles- 
sly platedjnetal is selected from the group 
consisting of copper, palladium, nickel, cobalt 75 
and Iron. 

3. The metiiod claim 2 wherein the electrolessly 
plated metal comprises copper. 

20 

4. The metiiod of claim 1 wherein the cataly st is 
selected from the group consisting of 
palladium-containing compounds, nlckel-con- 
talning compounds and platinum-containing 
compounds. 25 

5. . The method of claim 1 wherein sai d cataly st is 
selected from tiie group consisting of bis ben- 
zonltrile palladium chloride, palladium acetate, 
palladium bromide, palladium chloride, pal- 30 
tadium iodide, palladium nitrate, palladium 

1 ,1 .1 ,5,5.5-hexafluoro-2,4-pentanedionate. pal- 
ladium 2,4-pentanedionate. palladium 
trifluoroacetate and elemental palladium. 

35 

6- The method of claim 1 wherein ihB ablatively- 
r emovable m ateriai comprises a water-soluble 
polymer. 

7. The method of claim 6 wherein the water- " 40 
soluble polymer is selected from the group 
consisting of polyvinylpyrrolidone, polyvinyl al- 
cohol, gelatin and p olyalkylen e ethers! 

8. The method of claim 6 wherein the water- 4S 
soluble polymer comprises polyvinylpyr- 
rolidone. 

9. The mettiod of claim 1 wherein step (b) further 
comprises inradiating at least a portion of the so 
coated substrate witii laser radiation in the far 

to near ultraviolet region at a fluence of at least 
about 20 mJ/cnr)2 

10. The metfiod of claim 9 wherein the rate of ss 
fluence is from about 20 mJ/cm^ to about 300 
mJ/cm^. 



11. The method of claim 9 wherein the laser com- 
prises an excimer laser. 

12. The method of claim 9 wherein the wavelength 
of the laser radiation is selected from the 
group of wavelengths consisting of 193nm, 
24dnm and 308nm. 

13. The method of claim 1 wherein the substrate 
comprises one of the group consisting of 
p olylmid es. alumina, ceramics, silicone- 
polyimrdes. polysuKones, silicon, silicone rut>- 
bers and silicon dioxide. 

14. The method of claim 1 wherein the substrate 
includes a metal layer in the irradiated portion 
of the substrate, the plated metal being depos- 
ited on the metal layer to. thereby provide a 
means of electrically interconnecting the sub- 
strate and another electronic component. 

15. The method of claim 1 wherein the substrate 
includes a layer of insulative material thereon 
and the layer of ablatlvely-removable material 
is coated on the insulative layer. 

16. _The method of c|aimJ5 wherein step (b) com- 

prises irradiating at least a portion of the 
ablatively-removable layer and the correspond- 
ing portion of the insulative layer in registry 
therewith, with said laser radiation to thereby 
ablatively remove the irradiated portion of the 
coated, ablatively-removable layer and corre- 
sponding irradiated portion of the Insulative 
layer. 

17. The method of claim 1 wherein the substrate is 
non-planar. 

ia The metfiod of claim 1 wherein the at least one 
layer of ablatively-removable material includes 
an organic soluble layer. 

19. The method of claim 18 wherein the organic 
soluble layer comprises one of the group con- 
sisting of polyvinylacetate, polystyrene and 
polymethylmethacrylate. 

20. The method of claim 18 wherein the substrate 
includes a layer of Insulative material thereon 
and the at least one layer of ablatively-remov- 
able material is coated on the layer of in- 
sulative material. 

Revendicatlons 

1. Procdde de d6p6t,nori ^lectrblytique d'un m^- 
tal sur un substrat comprenarit ;les Stapes sul- 
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vantes : 

(a) revetir le substrat d'au moins une cou- 
che d'un materiau pouvanl etre enlev6 pour 
former un substrat revetu : 

(b) irradier au moins une partie du substrat 
revetu par une quantity suffisante de rayon- 
nement laser pour enlever ainsi la partie 
irradi^e de la c»uche deposee sur le subs- 
trat : 

(c) revetir le substrat Irradie resultant d'un 
catalyseur pouvant provoquer le d^pot non 
eiectrolytique du metal a deposer quand II 
est mis en contact avec une solution de 
rev§tement non eiectrolytique ; et caract^ri- 
se par : 

(d) mettre le substrat revetu de catalyseur 
au contact d'une solution de revetement 
eiectrolytique pour deposer ainsi le metal 
sur la partie irradie.e rev§tue de catalyseur 
du substrat et enlever simultanement la par- 
tie non irradiee de la couche revetue de 
catalyseur. 

2. Precede selon la revendlcation 1, dans lequel 
le metal depose par voie non eiectrolytique est 
choisi dans le groupe comprenant le cuivre, le 
palladium, le nickel, le cobalt et le fer. 

3. Precede selon la revendlcation 2, dans lequel 
le mdtal depos^ par voie non eiectrolytique 
comprend du cuivre. 

4. Proc^de selon la revendication 1, dans lequel 
le catalyseur est choisi dans le groupe com- 
prenant des composes contenant du palla- 
dium, des composes contenant du nickel et 
des composes contenant du platine. 

5. Precede selon la revendication 1. dans lequel 
le catalyseur est choisi dans le groupe com- 
prenant du dibenzonitrile . chlorure de palla- 
dium, de Tacetate de palladium, du bromure 
de palladium, du chlorure de palladium, de 
Hodure de palladium, du nitrate de palladium, 
de I'hexafluoro 1,1,1.5.5.5 pentanedlonate 2,4' 
de palladium, du pentanedlonate 2.4 de palla- 
dium, du trifluoroacetate de palladium et du 
palladium el^mentaire. 

6. Precede selon la revendication 1. dans lequel 
le materiau enlevable comprend un polym^re. 
soluble dans I'eau. 

7. Precede selon la revendication 6. dans lequel 
le polymdre soluble dans Teau est chorsi dans 
le groupe comprenant la polyvinylpyrrolidone, 
r alcool de polyvlnyle, la gelatin et des ethers 
de polyalkyl6ne. 



8. Procede selon la revendication 6. dans lequel 
le polymere soluble dans Teau comprend de la 
polyvinylpyrrolidone. 

5 9. Procede selon la revendication 1, dans lequel 
Tetape (b) comprend en outre Tetape consls- 
tant a irradier au moins tine partie du substrat 
revetu par un rayonnement laser dans la re- 
gion du bintafn au proche ultraviolet h une 

10 energie par unite de surface d'au moins 
20mJ/cm2. 

10. Procede selon la revendication 9. dans lequel 
renergle par unite de surface va d'envlron 20 

75 mJ/cm^ k environ 300 mJ/cm^ 

11. Precede selon la revendication 9, dans lequel 
. le laser comprend un laser k excimere. 

20 12. Procede selon la revendication 9, dans lequel 
la longueur d'onde du rayonnement laser est 
choisi dans le groupe de longueurs d'onde 
comprenant 193 nm, 248 nm et 308 nm. 

25 13. Precede selon la revendication 1, dans lequel 
le substrat comprend un materiau du groupe 
comprenant les polyimides, raliimine. les cera- 
mlques. les polyimides au silicone, les polysul- 
fones. le silicium, les caoutchoucs au silicone 

30 et le dioxyde de silicium. 

14. Precede selon la revendication 1, dans lequel 
le substrat comprend une couche metallique 
dans la partie in-adlee du substrat. le metal 
35 depose I'etant sur la. couche metallique pour 

fournir ainsi un meyen d'interconnecter eiectri- 
quement le substrat et un autre composant 
electronique. 

40 15. Procede selon la revendication 1, dans lequel 
le substrat comprend une couche du materiau 
isolant sur sa face superieure et la couche de 
materiau enlevable est deposee sur ia couche 
isolante. 

45 

16. Procede selon la revendlcation 15, dans lequel 
retape (b) comprend une irradiation d'au 
moins une partie de la couche enlevable et de 
la partie conrespendante de la couche isolante 
50 alignee avec celle-ci, au meyen d'un rayonne- 
ment laser pour enlever ainsi la partie irradiee 
de la couche enlevable deposee et de la partie 
inradie conrespendante de la couche fselante. 

55 17. Procede selon . la revendication 1. dans lequel 
le sut>strat est non plan.,, 

18. Precede selon la revendicatbn 1, dans lequel 
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ladite au molns une couche de materiau enie- 
vable comprend une couche organique solu- 
ble. 

19. Precede selon la revendication 18, dans lequel 
la couche organique soluble comprend un pro- 
duit du groupe comprenant le polyimideacdta- 
te, le polystyrene et le polymethylmethacryla- 
te. 

20. Proced^ selon la revendication 18, dans lequel 
le substrat comprend une couche de materiau 
isolant et ladite au moins une couche de mate- 
riau enievable est deposee sur la couche de 
materiau isolant. 

AnsprOche 

1. Verfahren zurh stromldsen Plattieren eines Me- 
tatles auf einem Substrat. umfassend: 

(a) Oberziehen des Substrates mit mlnde- 
stens einer Schicht eines entfernbaren Ma- 
terials zur Bildung eines Qberzogenen Sub- 
strates: 

(b) Bestrahlen mindestens eines Teiles der 
Oberzogenen Substrates mit genUgend La- 
serstrahlung, um den bestrahlten Tell der 
auf das Substrat aufgebrachten Schicht 
durch Verdampfen zu entfernen; 

(c) Oberziehen des erhaltenen bestrahlten 
Substrates mit einem Kataiysator. der die 
stromlose Abscheidung des aufzubringen- 
den Metalles anregt, wenn er mit einer Lo- 
sung zum stromiosen Plattieren in BerGh- 
rung gebracht wird, gekennzeichnet durch 

(d) das InberUhmngbringen des mit Kataiy- 
sator Oberzogenen Substrates mit einer 
stromiosen Piatierungslosung, um dadurch 
das Metall auf dem mit Kataiysator Oberzo- 
genen bestrahlten Tell des Substrates abzu- 
scheiden und glelchzeitig den nicht be- 
strahlten Teil der mit Kataiysator Qberzoge- 
nen Schicht zu entfernen. 

2. Verfahren nach Anspruch 1, worin das strom- 
los abgeschiedene IVletall ausgewahit ist aus 
der Gruppe bestehend aus Kupfer, Palladium, 
Nickel. Kobalt und Eisen. 

3. Verfahren nach Anspruch 2. worin das strom- 
los abgeschiedene Metall Kupfer umfafit. 

4. Verfahren nach Anspruch 1, worin der Kataiy- 
sator ausgewahit Ist aus der Gruppe beste- 
hend aus palladium-, nickel- und platinhaitigen 
Vertiindungen. 

5. Verfahren nach Anspruch 1, worin der Kataiy- 



sator ausgewahit ist aus der Gruppe beste- 
hend aus Bisbenzonitril-palladiumchlorid, Palla- 
diumazetat, Palladiumbromid, Palladiumchlorid, 
Palladiumlodid, Palladiumnltrat. Palladium- 
5 1 .1 ,1 ,5.5,5-hexafluoro-2,4-pentandionat, 

Pal ladium-2.4-pentandlonat, Palladiumtrifluo- 
roazetat und elementares Palladium. 

6. Verfahren nach Anspruch 1, worin das entfern- 
10 bare Material ein wasserlosllches Polymer um- 

faBt. 

7. Verfahren nach Anspruch 6, worin das wasser- 
losliche Polymer ausgewahit ist aus der Grup- 

75 pe bestehend aus Polyvinylpyrrolidon, Polyvi- 

nylalkohol, Gelatine und Polyalkylenather. 

8- Verfahren nach Anspruch 6. worin das wasser- 
ISsliche Polymer Polyvinylpyrrolidon umfaBt 

20 

9. Verfahren nach Anspruch 1, worin Stufe (b) 
waiter das Bestrahlen mindestens eines Teiles 
des Oberzogenen Substrates mit Laserstrah- 
lung im fernen bis nahen UV-Bereich einer 

25 Starke von mindestens etwa 20 nnJ/cm^ um- 

faiJt. 

10. Verfahren nach Anspruch 9, worin die Strali- 
lungsstarke Im Bereich von etwa 20 mj/cm^ 

30 bis etwa 300 mJ/cm^ liegt. 

11. Verfahren nach Anspruch 9,. worin der Laser 
einen Excimerlaser umfaiSt. 

35 12. Verfahren nach Anspruch 9. worin die Wellen- 
lange der Laserstrahlung ausgewMhIt ist aus 
der Gruppe von Wellenlangen bestehend aus 
193 nm, 248 nm und 308 nm. 

40 13- Verfahren nach Anspruch 1, worin das Substrat 
eines aus der Gruppe bestehend aus Polylmi- 
den, Aluminlumoxid. Keramlken, Sillkon-Polyl- 
miden. Polysulfonen. Silizium, Sllikonkautschu- 
ken und Siliziumdioxid umfaflt. 

45 

14. Verfahren nach Anspruch 1. worin das Substrat 
eine Metailschicht Im bestrahlten Teil umfaiJt, 
das abgeschiedene Metall auf der Metail- 
schicht aufgebracht wird, um dadurch eine Eln- 

50 richtung zum elektrischen Verblnden des Sub- 

strates und einer anderen elektronlschen Kom- 
ponente zu schaffen. 

15. Verfahren nach Anspruch 1. worin das Substrat 
55 eine Schicht Isollerenden Materials darauf ein- 

schlieiSt und die Schicht .aus entfembarem. Ma- 
terial auf der isollerenden &hlcht abgeschie- 
denwird. 
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16. Verfahren nach Anspruch 15, worin Stufe (b) 
das Bestrahten mindestens eines Teiles der 
entfembaren Schicht und des entsprechenden 
Teiles der Isolierenden Schicht in Ausrichtung 
damit mit der Laserstrahlung umfafit. um da- 5 
durch den bes(rahlten Teil der aufgebrachten, 
entfernbaren Schicht und den entsprechenden 
bestnahlten Teil der isolierenden Schicht zu 
entfemen. 

10 

17. Verfahren nach Anspruch 1, worin das Substrat 
nicht planar ist 

18- Verfahren nach Anspruch 1. worin die minde- 
stens eine Schicht aus entfernbarem Material 75 
eine organische losliche Schicht einschlieSt 

19. Verfahren nach Anspruch 18, worin die organi- 
sche losliche Schicht eines der Gruppe beste- 
hend aus Polyvinylazetat, Polystyrol und Poly- 20 
methylacrylat umfa^t. 

20. Verfahren nach Anspruch 18, worin das Sub- 
strat eine Schicht Isolierenden Materials darauf 
einschiieflt und die mindestens eine Schicht 25 
aus entfernbarem Material auf der Schicht aus 
isolierendem Material aufgebracht ist. 
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